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Breast reconstruction is commonly utilized after mastectomy for breast cancer and is generally
felt to improve women’s quality of life and well-being.1 However, most studies that have
evaluated breast reconstruction have focused on outcomes that may not be relevant to patients
or that are of interest primarily to surgeons (such as fat necrosis, symmetry without clothing),
2–4 and many studies have not compared outcomes of breast reconstruction to outcomes of
mastectomy only. In addition, recent findings of large geographic variations in rates of breast
reconstruction have called into question the appropriateness of who gets breast reconstruction.
5–8 Thus, our understanding of the impact of breast reconstruction on women’s lives remains
somewhat limited. The purpose of this systematic review is to evaluate studies examining
patient-reported outcomes of breast reconstruction after mastectomy for breast cancer,
compared to mastectomy only.
METHODS
Search and Selection Processes
The process of identifying articles is summarized in Figure 1. Sources included Medline (using
PubMed), PsycINFO, CINAHL, and the Cochrane Library. The query for these databases was:
(quality of life OR outcomes OR results OR benefits OR satisfaction) AND (breast
reconstruction OR breast implant OR TRAM OR latissimus dorsi) AND breast cancer. Article
references were hand-searched. Experts in the field were queried. The latest search date was
July 15, 2007.
We included articles published in English after 1980, since this marked the beginning of
modern reconstructive surgical techniques. We included articles whose study population
consisted of women undergoing mastectomy for breast cancer. Thus, studies of women without
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breast cancer (such as women undergoing prophylactic mastectomy) and studies of men were
excluded.
Only studies that compared outcomes of mastectomy with reconstruction to outcomes of
mastectomy without reconstruction were included. Thus, studies that assessed outcomes of
reconstruction with no comparison group were excluded. We required outcomes to be patient-
reported, including clinical and psychosocial outcomes. Studies measuring only length of stay,
complication rates, cancer recurrence, survival, or physician assessment of appearance were
excluded.
Data Extraction
Two authors (CS and CL) independently assessed studies for eligibility. The authors were
blinded to each other during that process and then reconvened to compare findings.
Discrepancies in inclusion/exclusion were reviewed by the two authors. Next, the two authors
independently assessed studies for outcome measures, study design, and analytic methods. The
authors were again blinded to each other during that process and then reconvened to compare
findings. Discrepancies were reviewed and resolved.
We identified data on patient-reported outcomes, such as quality of life and body image. We
made note of use of validated outcome measures, study population, type of reconstruction, time
period from diagnosis of breast cancer, and measurement of baseline psychosocial
characteristics. Because we were interested in identifying studies that assessed the
appropriateness of surgery, we noted whether a study measured patients’ preferences relevant
to breast reconstruction, such as concern about the duration of surgery or concern about
appearance. Data were arranged in evidence tables (summarized in Tables 1 and 2), which
were used to draw conclusions. Table 1 includes data on breast conservation because many
studies were designed primarily to compare breast conservation to mastectomy. Because of




The PubMed search identified 1000 articles. We excluded 229 articles that were not in English,
not about women, or were published before 1980. We excluded 739 articles that were not about
breast reconstruction after mastectomy, did not assess a patient-reported outcome, or did not
compare outcomes of mastectomy with reconstruction to mastectomy only.
The PsycINFO search identified eighteen articles, of which five had not been identified by the
PubMed search. Two of the five were not in English9, 10, one was a dissertation that we could
not obtain11, and one was not about breast cancer12. The remaining article was included in the
review.13 The CINAHL search identified forty-four articles, of which six had not been
identified by the PubMed or PsycINFO searches. Four of the six were not in English,14–17 and
two were not about outcomes of post-mastectomy reconstruction18, 19 The Cochrane
Collection search identified no articles. Searching of references and consultation with experts
in the field identified no new articles.
The remaining 33 articles from the electronic searches were reviewed in detail. Two were
excluded because they were about breast reconstruction after prophylactic mastectomy, not
after mastectomy for breast cancer.20, 21 Two used the same data as other studies that met
inclusion criteria.22, 23 One study was excluded because it did not describe its methods or
results.24 Thus, twenty-eight studies were included for review.
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Outcomes—The most common outcomes are listed in Table 2 and include: quality of life
(eleven studies)23, 25–34, body image (fifteen studies)23, 25–27, 30, 32, 34–42, and sexuality
(twelve studies)23, 25, 30, 33, 35, 38–44. Most studies used validated scales, but few studies used
the same scales, and thirteen used additional non-validated (“ad hoc”) questions.
Study population—Most studies drew their sample from one clinical institution (fifteen
studies) or from five or fewer institutions (eight studies). Sample size in those studies ranged
from 49 to 757 subjects. Three studies used population-based samples. Sample sizes in those
studies ranged from 1357 to 1957, with the largest study including all women with early-stage
breast cancer in Los Angeles and the District of Columbia.23
Type of reconstruction—Most studies included both immediate and delayed
reconstruction. Six studies included immediate reconstruction only,39, 41, 43, 45–47 and three
included delayed reconstruction only31, 44, 48. Most studies included both autologous and
implant reconstruction or did not specify the type.
Time period—The time period under study was most commonly one to five years after
diagnosis, but it ranged from two weeks to five years post-diagnosis. Ten studies assessed
subjects within one year of diagnosis.25, 28–30, 36, 38, 43, 45, 49, 50
Study design—The most common study design was a cross-sectional survey (twenty-one
studies) administered after treatment. Seven studies were prospective cohort studies. 28–31,
36, 43, 49 One cohort study surveyed women before treatment and at 1, 3, 6, 12, 18, and 24
months postoperatively.28 This study measured psychosocial characteristics prior to surgery
and therefore could determine whether or not women undergoing reconstruction differed at
baseline from other women. Three retrospective studies asked women to recall their behavior
and feelings prior to surgery.27, 35, 38 No study measured a patient’s preferences or values in
order to assess whether the chosen option (reconstruction or no reconstruction) was best for
her.
Analysis—Nine of the twenty-eight studies used multivariate analysis to adjust for
confounding.23, 25, 26, 28, 30, 38, 42, 45, 50 Two studies did not report their method of analysis.
37, 40 The remaining seventeen studies used univariate or bivariate analysis. Many studies were
designed to detect differences in outcomes between mastectomy and breast conservation
therapy.25, 28, 29, 32, 50 Such differences tend to be larger than differences in outcomes between
mastectomy with reconstruction and mastectomy only.
Study Findings
Study findings are summarized in Table 2. Overall, the majority of measurements of quality
of life, body image, and sexuality did not find significant differences between mastectomy with
reconstruction and mastectomy only. In this section, we review the findings for quality of life,
body image, and sexuality, presenting aggregate results and then examining the higher-quality
studies in greater detail. Cohort studies, population-based studies, and studies that used
multivariate adjustment were considered higher-quality.
Quality of Life—Most of the studies of quality of life (seven of eleven), including all of the
higher-quality studies, did not find statistically significant differences in quality of life between
women who had reconstruction and women who had mastectomy only.23, 25, 29, 30, 32, 42, 50
Three studies reported better quality of life among women who had mastectomy with
reconstruction compared to women who had mastectomy only27, 31, 33, and one study of
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younger women reported poorer quality of life among those who had mastectomy with
reconstruction compared to those who had mastectomy only.28
The two largest and higher-quality studies found no significant differences in quality of life
between mastectomy with reconstruction and mastectomy only. The population-based study
of study of survivors in Los Angeles and the District of Columbia measured quality of life
using the Short Form 36 Health Survey (SF-36), and found that the mean score for physical
functioning was 84.4 (out of 100) for reconstruction and 75.8 for mastectomy only (p=0.120).
23 Scores for emotional well-being were 73.5 (out of 100) for reconstruction, and 76. 2 for
mastectomy only (p=0.907). Another large cross-sectional, population-based study measured
quality of life of survivors in Los Angeles and Detroit, using the European Organization for
Research and Treatment of Cancer Quality of Life Questionnaire – Cancer (EORTC QLQ-
C30) and the European Organization for Research and Treatment of Cancer Quality of Life
Questionnaire – Breast Cancer (EORTC QLQ BR-23).25 They found that on average, women
who had reconstruction had the lowest quality of life scores in all dimensions, although the
differences were not statistically significant or not clinically meaningful. The mean physical
function score was 76 (out of 100) for reconstruction and 78 for mastectomy only. The mean
emotional function score was 64 (out of 100) for reconstruction and 72 for mastectomy only.
Four studies measured quality of life prior to and after mastectomy.28, 30, 31, 36 The highest-
quality of these studies measured quality of life in 97 women before treatment and at 1, 3, 6,
12, 18, and 24 months postoperatively, using the Functional Assessment of Cancer Therapy –
Breast (FACT-B), the Mishel Uncertainty in Illness Scale, and the Profile of Mood States
(POMS).28 Preoperative quality of life for women who chose reconstruction was no different
from preoperative quality life for women chose mastectomy only, on any of the three scales.
At 1, 12, and 18 months postoperative, however, women who had reconstruction had poorer
physical well-being, emotional well-being, and functional well-being on the FACT-B and
greater mood disturbance on the POMS than women who had mastectomy only. Postoperative
uncertainty in illness was similar between groups. All postoperative outcomes were adjusted
for preoperative levels.
Of note, four of the studies that did not find a difference in quality of life between mastectomy
and reconstruction also found no difference in quality of life between breast conservation and
mastectomy (with or without reconstruction), raising the possibility that their measures lacked
adequate sensitivity.23, 25, 28, 29 Three out of four of those studies did, however, use measures
that are disease-specific and have been shown to discriminate between treatments and respond
to change51, 52 – the EORTC QLQ-BR23 in one study25 and the FACT-B in two studies28,
29. Neither of these instruments was designed specifically to measure the effects of surgery.
Body Image: Nine of the sixteen studies that evaluated body image found no significant
differences between women who had reconstruction and women who had mastectomy only.
23, 26, 30, 35–38, 40, 42 Seven studies reported better body image in women who had
reconstruction.25, 27, 34, 39, 41, 43, 53
Each of the three higher-quality studies of body image found no difference in body image
between reconstruction and mastectomy only. The study of 1,957 women in Los Angeles and
District of Columbia measured body image using the Cancer Rehabilitation Evaluation System
(CARES).23 Mean body image scores were 1.24 (range 0 to 4, higher score indicating worse
state) for reconstruction and 1.37 for mastectomy only and were not statistically different. The
study of 1,357 women in Los Angeles and Detroit used the EORTC QLQ BR-23 to measure
body image.25 Mean body image scores were 69 (out of 100) for reconstruction and 74 for
mastectomy only and were not statistically different. A cohort study of 103 women in England
also used the EORTC QLQ BR-23 and found that body image at baseline (shortly after surgery)
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and at six and twelve months after surgery were no different for reconstruction and mastectomy
only.29 Mean baseline body image scores were 78.28 (out of 100) for reconstruction and 76.66
for mastectomy. Mean six month body image scores, adjusted for baseline body image, were
74.60 for reconstruction and 77.45 for mastectomy only. Mean twelve month body image
scores, adjusted for baseline body image, were 73.55 for reconstruction and 75.88 for
mastectomy only. None of these differences was statistically significant.
Sexuality and sexual functioning: Seven of the twelve studies that measured sexuality or
sexual functioning found no difference between women who had reconstruction and women
who had mastectomy only.25, 30, 35, 41–44 Three studies found improved sexual outcomes with
reconstruction,33, 39, 40 and two studies found poorer sexual outcomes with reconstruction.
23, 38
The three higher-quality studies of sexuality found equivalent or poorer outcomes with
reconstruction. The study of 1,957 women in Los Angeles and District of Columbia found that
sexuality and sexual functioning, as measured by the CARES and the Watts Sexual Function
Questionnaire, were similar between women who had reconstruction and women who had
mastectomy only (specific data not reported).23 There was a trend on the CARES for women
who had mastectomy only to be less interested in sex (p=0.04), but sexual function and overall
sexual summary scores were no different. Women who had reconstruction reported more
frequently that breast cancer had had a negative impact on their sex lives (45.4%) than women
who had mastectomy only (41.3%), but this difference was not statistically significant. The
study of 1,357 women in Los Angeles and Detroit measured sexuality and sexual functioning
using the EORTC QLQ BR-23.25 The mean sexual functioning score was 22 (out of 100) for
reconstruction and 14 for mastectomy only. The difference was not considered clinically
meaningful. The cohort study of 103 women in England also used the EORTC QLQ BR-23 to
measure sexual function.29 Women undergoing reconstruction had better sexual function
shortly after surgery (33.13 out of 100) than women undergoing mastectomy only (14.28,
p<0.05), but equivalent sexual function later (29.30 at six months and 38.44 at twelve months
for reconstruction and 23.60 at six months and 22.38 at twelve months for mastectomy only).
Two studies reported a statistically non-significant trend toward better sexual outcomes in
women who had reconstruction. Avis’ study of younger women found a trend toward improved
sexuality but no difference in sexual functioning. Missing 90 days of work or usual activities
had a greater impact on sexual outcomes than the type of surgery.42 Wellisch found a trend
toward better sexual functioning (frequency of sex, frequency of appearing naked, importance
of sex) in women who had reconstruction.35
DISCUSSION
The available literature suggests that patient-reported outcomes of breast reconstruction after
mastectomy for breast cancer are similar to outcomes of mastectomy without reconstruction.
All of the higher-quality studies in this review found equivalent or poorer quality of life, body
image, or sexual outcomes in women who had mastectomy with reconstruction, compared to
women who had mastectomy only.23, 25, 28, 29 The highest-quality cohort study found that
postoperative quality of life was poorer for women who had reconstruction, adjusted for
preoperative quality of life. These higher-quality studies formed a small minority of the studies
in this review, however. The rest of the studies in this review were limited by issues with study
design and methodology, particularly selection bias, sensitivity of measures, power, and
appropriateness of decisions.
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Women who choose breast reconstruction may differ from women who do not, in terms of
their preoperative quality of life, body image, or sexuality. If women who choose reconstruction
start out with poorer quality of life, body image, or sexuality prior to surgery, then equivalent
postoperative outcomes in the two groups may actually reflect improvements from baseline
after reconstruction. On the other hand, if women who choose reconstruction have better
baseline quality of life, body image, or sexuality, then equivalent postoperative outcomes
would suggest that reconstruction causes some impairment. Without knowing the preoperative
characteristics of women in both groups, however, it is difficult to know the effects of
reconstruction.
Like many studies of surgery, most studies of breast reconstruction, including all but one that
met this review’s criteria, are observational studies. Observational studies, which measure
outcomes after treatment, often have problems with bias if they do not take into account how
patient groups differ. The ideal approach to reducing selection bias would be to randomize
patients. In the case of breast reconstruction, treatment choice depends largely on a patient’s
personal preferences. Thus, only patients who are completely undecided could ethically qualify
for such randomization, making such a trial difficult to perform.
A more feasible approach to reducing bias in studies of breast reconstruction is to measure,
prior to treatment, the outcomes of interest or characteristics that affect those outcomes. Of the
five studies in this review that measured preoperative characteristics, two did not find
differences in preoperative quality of life, body image, or sexual function.31, 36 One study was
a randomized controlled trial.43 One study found poorer preoperative sexual function among
women who chose mastectomy30 and another found poorer preoperative mood state in women
who chose reconstruction.28 Three studies asked women to recall their behaviors and feelings
prior to surgery and found little difference between women who had reconstruction and women
who did not.27, 35, 38 Such a retrospective approach, however, is subject to recall bias.
Although measuring characteristics before and after treatment would be ideal, another method
to reduce bias in observational studies is multivariate analysis. Techniques such as multivariate
linear regression and logistic regression can help to identify the effects of reconstruction by
adjusting for other variables that may confound the relationship between those who receive
reconstruction and the outcomes of interest. Most studies in this review did not conduct
multivariate analysis.
Sensitivity of measures
The measures in many of the studies in this review may not have had adequate sensitivity to
detect meaningful differences in outcomes. The majority of studies that measured quality of
life used generic instruments which may not be able to discriminate between outcomes of
reconstruction and mastectomy only.54 Of note, the five studies that did use breast cancer-
specific instruments which have been validated in breast cancer patients and shown to be
responsive to change,51, 52 found equivalent or poorer outcomes with reconstruction.25, 28–
30, 53 Of the studies that measured body image, only one used a disease-specific measure.25
Given the potential salience of the breast for women’s body image, studies of body image
outcomes after breast surgery ought to use measures that have been developed or at least
validated in women who have undergone breast surgery.55 For example, the EORTC QLQ
BR-23 has been developed and tested in breast cancer survivors,51 and the BREAST-Q© has
been developed and tested in breast reconstruction patients.56 Of the studies that measured
sexual function or sexuality, only two used breast cancer-specific measures. It is unclear how
well such measures could detect changes in sexual function or sexuality due to breast
reconstruction. Overall, the vast majority of the measures used by studies in this review are
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generic instruments that have not been developed or tested in women who have undergone
breast surgery.
Power
Two studies of body image35, 42 and one study that measured sexual function35 found
statistically non-significant trends toward better outcomes with reconstruction, raising the
possibility that studies did not have enough power to detect differences. Many studies were
designed to compare mastectomy to breast conservation therapy. Because those differences
are generally larger than the difference between reconstruction and no reconstruction, these
studies may have been too small to detect the smaller, but clinically meaningful, differences
between reconstruction and mastectomy only.
Appropriateness of decisions
No study took into account whether or not a woman’s decision to undergo reconstruction was
an appropriate decision for her, considering what is most important to her. For example, if
some of the women who had reconstruction would actually have preferred mastectomy only,
then the studies in this review may have underestimated the benefits of reconstruction for
women who would prefer that option. Similarly, if some of the women who had mastectomy
without reconstruction would have preferred to undergo reconstruction, then these studies did
not measure the benefit they would have received from reconstruction. We know that breast
cancer patients do not always receive the treatments that they truly prefer and value because
of problems with access to care, poor communication between patients and providers, or poor
understanding8, 50, 57, 58. Future studies ought to provide an opportunity to measure whether
or not the treatment received was consistent with personal preferences.
Other limitations
The generalizability of the findings from these studies is somewhat limited because most
studies examined a single institution or a few institutions. Many factors can affect a woman’s
satisfaction with reconstruction, including individual surgeon ability, complication rates, use
of radiation, or even convenience of hospital services. To the extent that these factors vary by
institutions, these studies’ conclusions may not apply to all women undergoing reconstruction.
In addition, study populations tended to be from academic centers and urban settings. The
applicability of their findings to women in general is uncertain.
The ideal time to measure outcomes of mastectomy and reconstruction for breast cancer is also
unclear. On the one hand, women deciding about mastectomy with or without reconstruction
may be interested in the nature of the early recovery period. The finding that missed time from
usual activities in the early postoperative period strongly affected psychosocial outcomes
supports this possibility.28 On the other hand, because breast reconstruction generally involves
more surgery and a longer recovery than mastectomy only, studies of early outcomes may be
less likely to find a benefit to reconstruction than studies of later outcomes. Finally, differences
in quality of life outcomes between groups of women with breast cancer seem to diminish over
time22, 23, so longer-term studies may provide the most realistic picture of the quality of cancer
survivorship. We did not identify good comparisons of patient outcomes based on the timing
of reconstruction.
The ideal approach to studying outcomes of breast reconstruction would be a prospective cohort
study that includes women undergoing mastectomy and women undergoing mastectomy with
reconstruction. The study would have a population-based sample large enough to detect
differences in outcomes between the two groups. It would measure patient psychosocial
characteristics and key outcomes at baseline prior to surgery, as well as patients’ preferences
about issues that influence decisions about reconstruction. The appropriateness of the decision
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to undergo reconstruction (or not) would be calculated and incorporated into the evaluation of
outcomes. Patient-reported outcomes would be evaluated using measures with adequate
sensitivity to detect changes due to surgery and changes over time and multivariate analysis
would be used to adjust for potential confounders.
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Table 2
Summary of findings for the most common outcomes and the measures used.
Outcome Author, Year Direction of finding Measure
Quality of Life Nicholson, 200734 = SF-36
Rubino, 200633 + Quality of Life Index
Nano, 200532 = Functional Assessment of Cancer Therapy
Breast
Janz, 200525 = EORTC QLQ-C30, EORTC QLQ BR-23
Veiga, 200431 + Short Form 36
Avis, 200442 = Cancer Rehabilitation Evaluation Scale
Harcourt, 200330 = EORTC QLQ-C30, EORTC QLQ BR-23
Arora, 200129 = Functional Assessment of Cancer Therapy
Breast
Nissen, 200128 − Functional Assessment of Cancer Therapy
Breast
Rowland, 200023 = Short Form 36
Pusic, 199927 = older, + younger Short Form 36, Illness Intrusiveness Rating
Scale
Body Image Nicholson, 2007 + Body Satisfaction Visual Analog Scale
Noyan, 200626 = Body Cathexis34 Scale
Nano, 200532 + Ad-hoc
Janz, 200525 = EORTC QLQ BR-23
Avis, 200442 NS+ Cancer Rehabilitation Evaluation Scale
Harcourt, 200330 = Body Image Scale
Fung, 200141 + Ad hoc (interview)
Zweifler, 200140 = Ad hoc
Al-Ghazal, 200039 + Body Image Scale
Rowland, 200023 = Cancer Rehabilitation Evaluation Scale
Yurek, 200038 + Body Satisfaction Scale
Pusic, 199927 = naked, + in clothes Ad-hoc questionnaire
Mock, 199337 = Body Image Scale, Body Image Visual
Analogue Scale
Leinster, 198936 = Body Satisfaction Scale
Wellisch, 198935 NS+ Ad-hoc questionnaire
Dean, 198343 + General Health Questionnaire
Sexuality Rubino, 200633 + Social Adaptation Self-evaluation Scale
Janz, 200525 = EORTC QLQ BR-23
Avis, 200442 = Cancer Rehabilitation Evaluation Scale
Harcourt, 200330 = EORTC QLQ BR-23
Fung, 200141 = Ad hoc
Zweifler, 200140 + Ad hoc
Al-Ghazal, 200039 + Ad-hoc questionnaire
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Outcome Author, Year Direction of finding Measure
Rowland, 200023 − Watts sexual function scale
Yurek, 200038 − Sexual behavior scale, sexual response scale
Reaby, 199544 = Mastectomy Attitudes Scale
Wellisch, 198935 NS+ Ad-hoc
Dean, 198343 = General Health Questionnaire
+ Reconstruction outcome better than mastectomy outcome.
− Reconstruction outcome poorer than mastectomy outcome.
= Reconstruction outcome equivalent to mastectomy outcome.
NS Statistically non-significant trend.
EORTC QLQ-C30 = European Organization for Research and Treatment of Cancer Quality of Life Questionnaire - Cancer
EORTC QLQ-BR23 = European Organization for Research and Treatment of Cancer Quality of Life Questionnaire - Breast Cancer
J Am Coll Surg. Author manuscript; available in PMC 2010 July 1.
